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(57)Abstract: 

PURPOSE: To provide a semiconductor element 
wherein chip bonding treatment is simplified, by 
forming a solder bump capable of forming an extended 
eutectic region, and its manufacturing method and 
using method. 

CONSTITUTION: A semiconductor element 32 has a 
stuck solder bump 34 capable of forming an extended 
eutectic region to be used in a simplified DCA. The 
deposited solder bump 34 has a first tin layer 40 
arranged on an UBM of a bonding pad 14 on the 
element. The first tin layer is reacted with a metal 
layer 36 in the UBM f and forms intermediate metal for # 
bonding the solder bump to a bonding pad. A thick 
lead layer 42 is arranged on the first tin layer and 
made a major constituting member of the solder 
bump. A second tin layer 44 is arranged on the lead 
layer, and local eutectic is formed on the upper 
surface of the bump during reflow. The element having 
at least the above solder bump structure can be 
directly bonded to either a ceramic substrate or PC board. 
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CLAIMS 



[Claim(s)] 

[Claim l] A junction pad (22) The 1st metal layer 
which is the semiconductor device (32) which it 
has and was allotted on the 
aforementioned -junction pad (22) (16'); It is 2nd 
metal layer (36); and the solder hump (34) who 
were allotted on the aforementioned 1st metal 
layer (16'), and is the 1st tin layer (40) allotted on 
the aforementioned :2nd metal layer (36). The 1st 
tin layer * of the above which has the 
aforementioned 2nd metal layer and compatibility 
so that a middle metal may be formed of the 1st 
tin layer (40) of the above, and the aforementioned 
2nd metal layer (36); It is allotted on the 1st tin 
layer (40) of the above. So that it may be the 2nd 
tin layer (44) allotted on **** (42); and the 
aforementioned **** (42) sharply thicker than the 
1st tin layer (40) of the above and a local eutectic 
may be formed in the aforementioned bump's 
upper surface between solder reflow It is the 
semiconductor device which consists of 
aforementioned 2nd tin layer (44) aforementioned 
bump [ which consists of) / solder ] (34); thinner 
than the aforementioned **** (42), and is 
characterized by the aforementioned 1st metal 
layer pasting up the aforementioned solder bump 
on the aforementioned semiconductor device. 
[Claim 2] On the junction pad of a semiconductor 
device (32), are the method of creating a solder 
bump (34), and the 1st metal layer (16*) is 
prepared on the ^aforementioned junction pad. 
The step which performs adhesion to the 
aforementioned solder bump's aforementioned 
semiconductor device; In the step; vacuum 
environment where the 2nd metal layer (36) is 
prepared on the aforementioned 1st metal layer 
(16'), the 1st tin layer (40) is formed on the 
aforementioned 2nd metal layer (36). The step 
whose dissolution the 1st tin layer (40) of the 
above and the aforementioned 2nd metal layer 
(36) enable mutually so that the middle metal of 
the aforementioned 2nd metal layer and the 1st 
tin layer of the above may be formed; The ** which 
does not worsen vacuum environment, The ** 
which does not worsen step; and vacuum 
environment which form **** (42) on the 1st tin 
layer (40) of the above, and form this **** (42) 
thickly sharply from the 1st tin layer (40) of the 
above, The method which forms the 2nd tin layer 
(44) on the aforementioned **** (42), makes this 
2nd tin layer (44) thinner than the 
aforementioned **** (42), and is characterized by 
consisting of step; which forms a local eutectic in 
the aforementioned bump's crowning between 
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solder reflow. 

[Claim 3] Are the method of forming a solder 
bump (34) on the junction pad (22) of a 
semiconductor device (32), and the 1st metal layer 
(16') is prepared on the ^aforementioned junction 
pad. The step which performs adhesion to the 
aforementioned solder bump's aforementioned 
semiconductor device; In the step; vacuum 
environment where the 2nd metal layer (36) is 
prepared on the aforementioned 1st metal layer 
(160, the 1st tin layer (40) is formed on the 
aforementioned 2nd metal layer (36). The step 
whose dissolution the 1st tin layer (40) of the 
above and the aforementioned 2nd metal layer 
(36) enable mutually so that the middle metal of 
the aforementioned 2nd metal layer and the 1st 
tin layer of the above may be formed; The ** which 
does not worsen vacuum environment, The step 
which forms **** (42) on the 1st tin layer (40) of 
the above, and forms this **** (42) thickly sharply 
from the 1st tin layer (40) of the above; The ** 
which does not worsen vacuum environment, The 
2nd tin layer (44) is formed on the aforementioned 
**** (42), and this 2nd tin layer (44) is made 
thinner than the aforementioned **** (42). 
between solder reflow The method characterized 
by consisting ****** 0 f step; which makes the 2nd 
**** (54) adhere on the 2nd tin layer (44) of the 
above at a rate of about 4 to 6 to the 2nd tin layer 
of the above, without worsening step; and vacuum 
environment which form a local eutectic in the 
aforementioned bump's crowning. 
[Claim 4] The 1st metal layer which is the method 
of performing direct chip adhesion, is allotted 
on function pad (22), and pastes up future metal 
layers on the aforementioned semiconductor 
device (Iff) The 2nd metal layer (36) allotted on 
the aforementioned 1st metal layer (16*), and a 
solder bump (34) It is the method equipped with 
the above, the aforementioned solder bump So 
that it may be the 1st tin layer (40) allotted on the 
aforementioned 2nd metal layer (36) and a middle 
metal may be formed of the 1st tin layer (40) of the 
above, and the aforementioned 2nd metal layer 
(36) The aforementioned 2nd metal layer and the 
1st tin layer of the above which can be fused 
mutually, It is allotted on the 1st tin layer (40) of 
the above. **** sharply thicker than tie 1st tin 
layer (40) of the above (42), So that it may be the 
2nd tin layer (44) allotted on the aforementioned 
**** (42) and a local eutectic may be formed in the 
aforementioned bump's (34)'s upper surface 
between solder reflow The step which prepares the 
aforementioned semiconductor device which 
consists of the solder bump (34) who consists of 
the 2nd tin layer (44) thinner than the 



aforementioned **** (42) of the above; so that the 
aforementioned solder bump (34) may counter on 
the electric conduction trace (48) on a mounting 
substrate (46) The step which positions the 
aforementioned semiconductor device; The 
aforementioned solder bump (34) and the 
aforementioned electric conduction trace (48) are 
adjusted. The step which positions the 
aforementioned solder bump in the center of the 
aforementioned electric conduction trace 
substantially; Step; and the aforementioned solder 
bump who contact the aforementioned solder 
bump to electric conduction trace physically are 
heated to the temperature of the range of about 
183 degrees C or 250 degrees C. It consists of step; v 
which forms in the aforementioned solder bump 
front face the eutectic solution layer line solder 
(50) which consists of a part of 2nd tin layer of the 
above, and aforementioned ****, the 
aforementioned eutectic solution layer line solder 
wets the aforementioned electric conduction trace, 
and it is characterized by joining the 
aforementioned semiconductor device to the 
aforementioned mounting substrate. 
DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] If this invention is 
generally further specified about the creation 
method of the solder bump for flip -chip bondings 
on a semiconductor device, and this solder bump, 
and the inspection method of a semiconductor 
device, it inspects the solder bump who has an 
extended eutectic field, its creation method, and 
the semiconductor device which has this solder 
bump, and relates to the method of offering a good 
die. 
[0002] 

[Description of the Prior Art] In order to connect 
with interconnection wiring of a semiconductor 
chip and the following level physically and 
electrically, the present direct chip adhesion 
(direct chip attach) (DCA) or 
elevated-temperature flip chip bonding (flip-chip 
bonding) is used. The interconnection of the 
following level is like for example, a ceramic chip 
carrier or an organic (organic) printed circuit (PC) 
substrate. In one of the DCA methods, process in 
which a solder bump is allotted is needed on a 
junction pad (wettable bonding pad) with the 
wettability on a semiconductor die. These solder 
bumps are soldered to the trace (trace) on mutual 
****** of the following level, and connect with the 
interconnection section of the internal functional 
division of a die, and the following level. 
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[0003] A junction pad prepares the both sides of 
physical junction on a die front face, and electric 
connection in the actual circuit of a semiconductor 
die. In addition, a junction pad also pastes up the 
solder bump allotted henceforth. In order to 
prepare a junction pad with wettability, a series of 
local pad limit meta-RURUJI (localized pad 
limiting metallurgy) (PLM) or undershirt bump 
meta-RURUJI (under bump metallurgy) (UBM) is 
usually alternatively allotted by the vacuum 
evaporationo to the semiconductor wafer top 
through the mask. Or it can also leave the 
junction pad which has wettability in the selected 
field by arranging the blanket film of these matter 
on a direct wafer, and etching alternatively. 
Although meta-RURUJI consists of layered 
products of chromium-copper-gold typically, as an 
alternative of chromium, titanium or titanium / 
tungsten is also used and nickel is also further 
used as a copper alternative. The gold layer of the 
layered product topmost part prevents oxidization 
of the copper in these [ PLM ]. The thickness of 
these whole layer is about 5,000 or 20,000A 
typically. 

[0004] After adhering PLM, a solder bump is 
formed at two processes using the mask the same 
as that of being used in order to form a wettability 
junction pad, or same. Typically, this matter for 
bumps consists of lead and tin, and it adheres to it 
as a two-layer layered product. Lead and tin are 
made to adhere in order of a degree at the first 
process. About 100 - 125-micron **** is made to 
adhere first, and an about 2.5 * 18-micron separate 
tin layer is made to adhere following this. A solder 
bump's configuration where it adhered becomes 
the thing similar to a cone pillar (truncated 
column) which has the pedestal of thick lead, and 
the cap of thin tin. 

[0005] At the 2nd process of solder bump 
formation, composition mixture (compositional 
blending) of **** and a tin layer is completed by 
performing a bump's elevated-temperature reflow 
to which it adhered as mentioned above in the 
temperature exceeding 355 degrees C. The bump 
near the sphere generated by this method 
contains about two to ten % of tin. The ratio of this 
tin is influenced by the ratio of the layer thickness 
to which it adhered first. During reflow processing, 
the tin layer of an adhered solder (as-deposited) 
bump crowning is diffused through ****, and 
forms copper / tin middle metal (intermetalhc) in 
the interface of a solder bump and UBM. Although 
this middle metal is Cu6Sn5 and/or Cu3Sn 
typically, although it is strong, since it is easy to 
break, you have to paste up a solder bump on 
chromium-copper-golden pad meta-RURUJI 
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(metallurgy). Drawing 1 shows some 
semiconductor dies 10 which was formed of 
well-known processing and which have the solder 
bump 12 with a cross section in this technology. It 
adheres to the solder bump 12 on UBM of the 
junction pad 14. UBM consists of a chromium 
layer 16, a chromium -copper layer 18, and copper / 
tin middle metal layer 20. Copper / tin middle 
metal layer 20 is formed as a result of reflow 
processing. Since it is quickly spread through 
these metals between reflow, the gold to which the 
chromium-copper-golden layered product adhered 
in front of a reflow is dissipated effectively. A 
solder bump is electrically connected to the metal 
trace 22 of the ground allotted on the 
semiconductor substrate 24 so that drawing 1 may 
show. The passivation layers 26, .28, and 30 
protect a die circuit. UBM also covers the 
marginal part of a passivation layer. 
[0006] In case the semiconductor die which has a 
solder bump is attached in a ceramic substrate or 
chip support, the die which acted as the bump is 
adjusted by the solder pad (mating solderpads) 
which corresponds on a semiconductor. Next, all 
solder bumps are again fused by the 2nd reflow 
processing, and a die is joined to a substrate. 
Reflow temperature exceeds 355 degrees C 
typically. Usually, while reducing a surface oxide, 
in order to help junction processing, organic-acid 
flux (organic acid fluxes) is allotted to the 
circumference of a bump. 

[0007] When it is desirable to join the 
semiconductor die which has a solder bump to the 
copper trace on a direct organic PC substrate, in 
order to paste up a die on an organic substrate, 
without doing an injury by exposing PC substrate 
to too much heat, you have to use low-temperature 
junction processing. One of the solution proposals 
which paste up the semiconductor die which 
prepared the solder bump with much leaden 
content on an organic PCB substrate is arranging 
eutectic lead-tin solder alternatively to the pad of 
the big size specially manufactured at the trace 
edge on a substrate, and preparing a big eutectic 
front face for DCA. Since what is necessary is just 
to fuse the eutectic metal on the pad on a 
substrate, and to wet the elevated-temperature 
solder bump on a die by it, if this method is chosen, 
it becomes possible to join a die to PC substrate 
using low temperature more. An 
elevated-temperature bump does not need to fuse 
during this processing. Fusing, the eutectic solder 
which carried out a reflow wets a solder bump, 
and joins them to PC substrate. 
[0008] 

[Problem(s) to be Solved by the Invention] The 
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DCA method put in practical use now has some 
serious faults. Since cost starts and precision is 
moreover required, the processing which adheres 
an eutecticsolder pad alternatively on copper 
trace is difficult to control. When PC substrate 
becomes complicated, the difficulty and cost of this 
selection adhesion processing will go up further. 
Furthermore, these eutectic solders pads are latus 
more nearly inevitably than actual trace, extend, 
the pitch, i.e., the interval, during trace, and must 
enable it to hold a pad. Since the pitch of trace 
must be maintained at intervals of the minimum, 
size reduction of a die or a density fall of a bump 
cannot be realized, and this is contrary to the 
inclination of the industry of minute-izing and the 
densification of a substrate. 
[0009] 

[Means for Solving the Problem] In the one 
example of this invention, a semiconductor device 
prepares the solder bump who has the junction 
pad equipped with the multiplex metal layer, and 
has the latency (potential) which forms the 
extended eutectic field for using for direct chip 
adhesion (DCA). The 1st metal layer is formed on 
a junction pad, and it considers as the glue line of 
the metal layer to which it adheres henceforth. 
The 2nd metal layer is allotted on the 
aforementioned 1st metal layer, the [ these / 1st / 
and ] - 2 metal layers constitute undershirt bump 
meta-RURUJI (UBM) The solder bump who 
consists of the 1st tin layer, ****, and the 2nd tin 
layer is formed on UBM. the 1st tin layer is 
allotted on the aforementioned 2nd metal layer, 
and the middle metal of the aforementioned 2nd 
metal layer and the 1st tin layer of the above is 
formed - as - the [ the 1st tin layer of the above, 
and ] - 2 metal layers shall have compatibility 
The aforementioned **** is allotted on the 1st tin 
layer of the above. The aforementioned **** is 
more sharply [ than the 1st tin layer of the above ] 
thick, and when mounted in DCA, the 
aforementioned **** gives height to an element. 
The 2nd tin layer of the above is allotted on the 
aforementioned .****, the 2nd tin layer of the 
above is made thinner than the aforementioned 
**** and a local eutectic is formed in a bump's 
crowning between solder reflow. 
[0010] Moreover, this invention also offers the 
method of forming a solder bump on the junction 
pad of a semiconductor device. The 
aforementioned solder bump has the latency 
which forms the extended eutectic field for direct 
chip adhesion (DCA). The 1st metal layer is 
prepared on the aforementioned junction pad, and 
a solder bump is pasted up on a semiconductor 
device. Next, the 2nd metal layer is prepared on 
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the aforementioned 1st metal layer, the [ the 
above 1st and ] - 2 metal layers constitute UBM 
and form a solder bump on it In vacuum 
environment, the 1st tin layer is formed so that it 
may be located on the aforementioned 2nd metal 
layer. The 1st tin layer of the above and the 
aforementioned 2nd metal layer of each other can 
be fused so that the middle metal of the 
aforementioned 2nd metal layer and the 1st tin 
layer of the above can be formed. **** is formed on 
the 1st tin layer of the above, without worsening a 
vacuum. Rather than the 1st tin layer of the above, 
**** is thickened sharply and let them be the 
aforementioned solder bump's main structures. 
Next, the 2nd tin layer is formed on the 
aforementioned ****, without destroying vacuum 
environment. The 2nd tin layer is made thinner 
than the aforementioned ****, and local eutectic 
formation is obtained by the aforementioned 
bump's crowning between solder reflow. 
[0011] Other examples of this invention offer the 
method of performing direct chip adhesion. The 
semiconductor device which has the solder bump 
who has the latency which forms the extended 
eutectic field by one example of this invention is 
prepared. The solder bump who is allotted on the 
electric conduction trace on a real wearing 
substrate, and faces it is positioned by the 
aforementioned semiconductor device . The 
aforementioned solder bump and electric 
conduction trace are adjusted so that the 
aforementioned solder bump may be located in the 
center substantially [ the aforementioned electric 
conduction trace ]. The aforementioned solder 
bump is physically contacted to the 
aforementioned electric conduction trace. Next, a 
solder bump is heated to the temperature of the 
range of about 183 to 250 degrees C. Under the 
present circumstances, the eutectic liquid phase 
solder (eutectic liquidussolder) which consists of a 
part of 2nd tin layer of the above and 
aforementioned **** is formed in a solder bump 
front face. The aforementioned eutectic liquid 
phase solder wets the aforementioned electric 
conduction trace, and joins the aforementioned 
semiconductor device to a real wearing substrate. 
[0012] The feature and advantage of these and 
others will be clearly understood by the 
accompanying drawing from the detailed 
explanation below related ******. ****** d oes no i 
necessarily break drawing as full size, but it is 
important that what is not concretely illustrated 
in the example of this invention here points out a 
certain thing. 
[0013] 

[Example] Hereafter, the various examples of this 
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invention are discussed, referring to an 
accompanying drawing, the inside of a drawing - 
said - 1 ** or the structural element which has 
the same function substantially - said - 1 - or it 
has written using the same reference number 
[0014] Drawing 2 is the expanded sectional view 
showing a part of semiconductor device 32, and 
shows the solder (as-deposited) bump [ finishing / 
adhesion ] 34 who has the essential latency which 
forms an extended eutectic field in the 1st 
example of this invention. Although only one 
solder bump is drawing in order that this drawing 
may make illustration easy, it will be understood 
that the completed element has two or more solder 
bumps corresponding to the number of the 
junction pads on an element. 
[0015] In this 1st example shown in drawing 2 , a 
semiconductor device has chromium-copper-gold 
PLM (36 respectively layer 16\ 38) arranged on 
the metal wire 22. In fact, there is a thin 
chromium-copper phase layer (phase layer) (not 
shown) between chromium layer 16' and a copper 
layer 36. PLM or UBM can be made to adhere 
using the device and adhesion technology from the 
well-known former with this technology. After 
forming a PLM layer, two or more layers which 
constitute the solder bump 34 from one set 
(evapolator) of vacuum evaporationo equipment, 
without worsening a degree of vacuum are 
adhered. In [ PLM being direct ], it adjoins and the 
1st tin layer 40 is adhered. It is important to make 
this 1st tin layer 40 thick enough, and to secure 
the good junction between metals (intermetallic 
bond) in future processings. The mechanism of 
middle metal formation will become clear from the 
following explanation easily. In order to present 
practical use with this invention, the thickness of 
the 1st tin layer 40 is formed in the range about 
2000 or 1200A (0.2 or 1.2 microns), the thickness 
which adheres the 1st tin layer 40 - the 
sticking-rate monitor of a device - or it is 
controllable by other suitable control sections 
which are some vacuum evaporationo devices 
[0016] Next, **** 42 is adhered on the 1st tin layer 
40. 100 or the range of the thickness of **** 42 is 
150 microns. In contrast with the. 1st tin layer 40, 
this comparatively thick **** 42 forms the bulk 
component (bulk component) of the solder bump 
for DCA. Next, the 2nd tin layer 44 is adhered on 
**** About 2.5 or the range of the thickness of 
the 2nd tin layer 44 is 18 microns. The upper limit 
of the thickness of the 2nd tin layer 44 shown here 
is not practical by the existing vacuum 
evaporationo device. That it may change also from 
the above-mentioned range by some operation for 
which it asks for progress of a vacuum 
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evaporationo device should also understand the 
thickness range of this 2nd tin layer 44. This is 
described in detail later. However, it is important 
that a tin oxide is made not to be formed between 
the 1st tin layer 40 and **** 42, forming tin 
40-lead 42-tin 44 layered product, in using the 
present vacuum evaporationo device without 
getting worse a degree of vacuum. If a tin oxide is 
formed in this interface (interface), there is a 
latency which degrades a solder bump's reliability 
and intensity, and when stress is received, it will 
become the cause that a bump is often destroyed 
in the interface. The vaccum pressure of 
abbreviation lxl0-6mbar appears in operation of 
this invention enough, and a certain thing is 
accepted. 

[0017] As mentioned above, the semiconductor 
device 32 in which the solder bump was formed in 
the 1st example of this invention consists of 
chromium 16', PLM which consists of copper 36 
and gold 38, and a solder bump who consists of the 
separate layer of tin 40, lead 42, and tin 44. The 
adhered solder bump (as-deposited solder bump) 
34 of this invention differs from the thing of the 
conventional technology in that adjoin PLM and 
the 1st tin layer 40 exists. The need for a 355 
degrees C [ which is carried out with this 
technology now for this 1st tin layer 40 ] 
elevated-temperature solder bump 

homogenization reflow . can be abolished. 
Consequently, the semiconductor device which has 
this adhered solder bump structure can be directly 
pasted up on the interconnection section of the 
following level using the following 
low-temperature reflow processings. 
[0018] Using the reflow temperature of the range 
of 183 degrees C or about 250 degrees C, a real 
wearing substrate like the chip support made from 
a ceramic or organic PC substrate can be pasted, 
and the semiconductor device adhered [ solder 
bump ] can join a direct element to the trace on a 
substrate typically formed with copper. In order to 
perform this junction processing, it has 
consistency in the center on trace of an element, 
and a solder bump is positioned so that it may 
counter with trace. Next, before performing a 
reflow, a bump is stationed so that trace may be 
contacted directly. Since the solder bump herself 
has the essential latency which forms an extended 
eutectic field (exteuded eutectic region) at reflow 
temperature, the good junction between metals to 
a solder bump's junction pad and the good 
soldered joint to a solder bump's copper trace are 
secured. During the reflow processing for chip 
adhesion, the 1st tin layer 40 is the temperature 
higher than 183 degrees C which is the melting 
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point of the eutectic solder which has 63% of tin, 
and 37% of lead, it reacts with the lead atom from 
adjoining **** 42, adjoins PLM, and forms the 
melting tin thick liquid phase (molten tin-rich 
liquidus). In this environment, the golden atom in 
a gold layer 38 is quickly diffused from PLM. Since 
other metals like silver or the thin layer of 
Palladium quickly diffused through solder have 
the same property as this, they can be used 
instead of gold. The dissolution rate of these 
high-speed diffusion metal is the range of 
O.Olmicrometers /or l.Omicrometers/second a 
second in a temperature requirement (200 degrees 
C or 250 degrees C). The tin atom from the 1st tin 
layer 40 moves to the quick thick copper layer 36 
of PLM, and forms the continuation layer of the 
copper-tin middle metal matter. This copper-tin 
middle metal serves as an activity junction 
element between the solder bump 34 and PLM 
(vital bonding element). The formed middle metals 
are Cu6Sn5 and/or Cu3Sn typically, and the ratio 
of an element is about 1 to 1. Therefore, it is 
important that make the 1st tin layer sufficiently 
thick, form sufficient quantity of a middle metal 
with a copper layer, and good adhesion is certainly 
obtained between the solder bump of a 
semiconductor device and a junction pad. However, 
when [ than the copper atomic number from which 
the 1st tin layer is too thick and the number of tin 
atoms is obtained ] more, all copper will react with 
tin, a copper-tin middle metal will be formed, and 
a superfluous tin atom will remain in a solder 
bump. However, since it usually adheres to copper 
mostly rather than the 1st tin layer and is used in 
order that all the tin atoms in the 1st tin layer 
may form a middle metal, there is no latency to 
which such the very thing happens in fact. Even 
when tin is superfluous, this amount is 
insufficient for changing a solder bump's property 
sharply. 

[0019] Unlike the method of the conventional 
technology, this middle metal formation method is 
superior to it. In case this invention is carried out, 
formation of a copper-tin middle metal is 
performed but [ not between the provisional 
homogenization reflow processes performed with 
the conventional technology ] between the DCA 
processings itself. Furthermore, by this invention, 
although it depends for the formation speed of a 
copper-tin middle metal on diffusion with the 
conventional technology from the bump crowning 
of the tin through the lead layer thickness before 
formation of a middle metal may take place in a 
copper interface, since the tin atom required for 
formation of a middle metal adjoins PLM, time 
required for formation of a copper-tin middle 
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metal is shortened. Thus, the middle metal 
forming method offered by this invention is more 
efficient than the thing of the conventional 
technology. 

[0020] a copper-tin middle metal is formed among 
DCA of existence of the 1st tin layer 40 - in 
addition, although the 2nd tin layer 44 in the 
adhered solder bump's 34 crowning reacts with 
the lead atom from adjoining **** 42 and forms an 
extended eutectic liquid phase pool (extended 
eutectic liquidus pool) in a bump's 34 crowning, 
the lump of the solder bump who consists mainly 
of lead does not fuse Since diffusion of the tin 
which minded thick **** 42 from the 2nd tin layer 
44 when the 1st tin layer 40 was in a bump's 34 
pars basilans ossis occipitalis is delayed, tin can 
be used for formation of this local eutectic 
(localized eutectic). Therefore, the thickness of 
this top solder liquid phase (solder liquidus) 
required to join a semiconductor device to the 
trace on a substrate is controllable by changing 
the thickness of the 2nd tin layer 44. Since an 
adhered solder bump has the essential latency 
which forms an extended eutectic field in a bump'6 
crowning when a reflow is performed, she can 
abolish the need of preparing an eutectic 
alternatively, and the need of galvanizing trace on 
organic PC substrate. By forming the solder liquid 
phase with the reflow temperature of the range of 
183 degrees C or 250 degrees C, a bump can be 
joined now to direct trace at the temperature 
which does not degrade organic PC substrate 
thermally. Although the eutectic liquid phase is 
formed at 183 degrees C, at temperature higher 
than 183 degrees C, dispersion in slight 
composition may happen into the liquid phase. 
However, once the liquid phase is formed, 
dispersion in these slight percent will not have big 
influence on the direct chip pasting-up method 
proposed in this invention. 

[0021] The eutectic liquid phase layer thickness 
obtained as a result is determined, and this will 
flow on trace of a mounting substrate (mounting 
substrate), and, as for the thickness of the 2nd 
**** will wet it. It is desirable to carry out the 
vacuum evaporationo of the sufficiently thick tin 
layer, to make it react with an adjoining lead atom 
by this method, to form a sufficiently thick 
eutectic layer, and to attain the purpose to mean. 
Although strong permanent junction is obtained 
as a result of a thick eutectic layer, if a eutectic 
layer is made thin on the other hand, the die after 
adhesion is easily removable, therefore, a eutectic 
layer can be used when it desires to join eternally 
the semiconductor device in which the solder 
bump was prepared to a mounting substrate - it 
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should restrict and should be made thick Thus, 
the meant permanent junction is shown in 
drawing 3 . Like illustration, the semiconductor 
device 32 is joined to the mounting substrate 46 
which has the electric conduction trace 48 on a 
front face, the mounting substrate 46 - the chip 
support made from a ceramic - or it can consider 
as either of organic PC substrates like FR-4 which 
is an epoxy glass fiber composite A dotted line 
expresses the eutectic-solder field formed between 
reflow processings. As stated previously, a eutectic 
liquid phase layer is formed when temperature 
exceeds the melting point of an eutectic solder 
(63% tin, 37% lead). This liquid phase solder wets 
trace 38, solidifies and joins an element to a 
substrate. Therefore, it is important to make this 
liquid phase field thick enough, and to obtain a 
reliable soldered joint between an element and a 
mounting substrate. While the remaining bump 
configuration is not influenced, but being able to 
perform control of height since a bump's crowning 
is still flat since liquid phase formation is located 
in a bump's [ that a reflow is carried out ] 
(as-reflowed bump) crowning, the good interface 
contact between the semiconductor die 24 and the 
mounting substrate 46 can be obtained. In case 
this invention is carried out, it is also possible to 
fill up this gap with polymer material and to raise 
the reliability of the last element. 
[0022] However, it enables it to remove easily the 
element which prepared the bump from a 
checking substrate, without making a eutectic 
phase as thin as possible and injuring the solder 
bump herself, when other uses like a multichip 
module are expected inspection and/or quenching 
(burn-in) of an element which prepared the solder 
bump, in order to offer a well-known good die 
(known good die). Such an application is shown in 
drawing 4 . Here; semiconductor device 32' is 
electrically connected to the checking trace on the 
inspection substrate 51. A dashed line expresses 
the minimum thickness of eutectic field 50' 
required in order to join a semiconductor device to 
the checking trace 52 on an inspection substrate 
physically. When the wettability field on the 
checking trace 52 (wettable area) is restricted to 
about 10% of the field of a bump crowning, and 
20%, a "tuck" joint (tack joint) is formed between a 
solder bump and checking trace. It is designed 
thermally [ an inspection substrate (substrate or 
board) ] specially [ in order to evaluate the 
electrical order of the die under electric stress ]. 
Well-known good die 32' can be physically 
removed from an inspection substrate after 
inspection and the end of quenching, without 
doing a serious injury for a solder bump, this 
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removal applies shearing or extension stress to a 
tuck joint - or it can carry out by chemical etching 
or the other suitable methods Next, a well-known 
good die is again pasted up on the interconnection 
section of the following level. Or reflow processing 
may be performed to a well-known good die, and 
the tin and lead which still remain in the bump 
may be homogenized. By this, a ceramic or an 
elevated-temperature mounting substrate can be 
pasted directly. 

[0023] The need of preparing a eutecticbonding 
pad special on organic PC substrate for support 
(board substrate) for the essential latency of the 
adhered solder bump who forms an extended 
eutectic field between reflow is lost, moreover, an 
extended eutectic field - a solder bump - the trace 
on a mounting substrate the result - good - 
moreover ■- reliability -* it can paste up highly In 
this way, since the pitch during trace can be 
narrowed even to the minimum, saving of large 
space is realizable on PC substrate. Furthermore, 
the cost accompanying expensive alternative 
eutectic plating processing and expensive it is also 
completely avoidable by carrying out this 
invention. 

[0024] Drawing 5 shows a part of semiconductor 
device 32" in the 2nd example of this invention 
which has adhered solder bump 34" with an 
expanded sectional view. Although this 2nd 
example is substantially [ as the 1st example 
shown in drawing 2 ] the same, 2nd **** 54 is 
added on the 2nd tin layer 44. 2nd **** 54 adheres 
lead and tin at about 4:6 rate to the 2nd tin layer 
44 so that a vacuum may not be destroyed within 
a vacuum evaporationo machine. Therefore, 2nd 
**** 54 i s somewhat thinner than the 2nd tin 
layer 44. This 2nd example establishes the 
diffusion path of a different tin atom from the 1st 
example in the point which tin instead moves 
toward the trace on a mounting substrate through 
2nd **** 54 rather than moves to bulk **** 42. 
When reflow temperature is 183 degrees C or 
more, since the layered product which consists of 
four layers of this tin 40-lead 42-tin 44*lead 54 can 
form eutectic solution layer line solder more 
quickly, it can join trace to a bump's [ that a reflow 
is carried out during DCA processing ] crowning 
quickly on an organic substrate during DCA 
adhesion processing. Therefore, exposing the 
sensitive element on a substrate to an elevated 
temperature is restricted. 

[0025] In other examples which are not illustrated, 
**** is made to intervene between the 1st tin layer 
40 and PLM further, and the adhered solder bump 
who consists of lead-tin-lead-tin is formed. About 4 
to 6 carries out ****** comparatively, and **** 
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added to the pars basilaris ossis occipitalis of this 
layered product is 183 degrees C or more in 
temperature, and forms the structure a bump 
enables it to join quickly by PLM. With this 
structure, the tin atom from the 1st tin layer 40 is 
diffused toward PLM structure through addition 
****, and forms an eutectic during processing. Or 
the 3rd **** may be added to this example and the 
layered product of five layers which consists of 
lead-tin-lead-tin-lead may be formed. Since tin is 
diffused at the temperature beyond the melting 
point of an eutectic solder toward the electric 
conduction trace on a mounting substrate, and the 
both sides of PLM through the nearest **** time 
for an interface to react and form an effective joint 
is optimized. 

[0026] Drawing 6 is the expanded sectional view 
showing a part of semiconductor device 60 in still 
more nearly another example of this invention. 
This example is substantially [ as the 1st example 
shown in drawing 2 ] the same. However, PLM is 
constituted from the titanium layer or the 
titanium -tungsten layer 62 by this example. 
Although titanium is well pasted up on a nitride 
or an oxide, since the adhesive property with poly 
IMIDDO is not good, a crevice is established in 
passivation layer 30 f showing poly IMIDDO, and 
adhesion with PLM is avoided. Although copper or 
nickel is sufficient as the 2nd metal layer 36, in 
order that the 3rd metal layer 38 may prevent the 
2nd metal layer from oxidization, it is the thin 
film high-speed diffusion metal (thin film fast 
metal diffusers) of others in gold or solder typically. 
In fact, there is thin titanium copper or a 
titanium-nickel phase layer (not shown) between 
the titanium or titanium-tungsten layer 62 and 
the 2nd metal layer 36. Adhered solder bump 34" 
consists of tin-lead tin layered products, as 
discussed previously, although not illustrated 
concretely - second tin layer 44 ! - it is also 
possible to add other tin-lead laminating joint 
objects which, and **** was made to intervene 
between 1st tin layer 40 1 and a gold layer 38, or 
were discussed previously [ adding the 2nd **** 
upwards ] 

[0027] before performing a preliminary reflow 
process at the low temperature between the 
amounts of predetermined times and pasting 
organic PC substrate in arbitrary processes 
according to either of the above-mentioned 
adhered solder bump structures - each and an 
extended eutectic field can also be beforehand 
specified on all solder bumps The temperature 
requirement of this preliminary reflow process is 
for 183 degrees C or 225 degrees C, and is enough 
in about 2 or time for 6 minutes. Even if it 
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performs this preliminary reflow to each 
semiconductor device, you may perform it to the 
whole wafer. Direct chip adhesion can be 
performed behind. 

[0028] The old explanation and the old 
instantiation which are included in this 
specification clarify many advantages 
accompanying this invention. While forming the 
solder bump of a semiconductor device who has an 
essential latency for forming an extended eutectic 
field especially and simplifying direct chip 
adhesion processing, in order to use for a 
well-known good die, a means to inspect a 
semiconductor device is offered. By the essential 
latency of the adhered solder bump who forms an 
extended eutectic field between reflow, the need of 
preparing a eutectic*bonding pad special on 
organic PC substrate for support is also lost, 
moreover, an extended eutectic field * a solder 
bump - the trace on a mounting substrate - the 
result - good - moreover --■ reliability - it can 
paste up highly Furthermore, since the pitch 
during the trace used by removing special and 
alternative eutectic plating of trace can be made 
still narrower, a semiconductor device does not 
need to receive the limit with a pad. Furthermore, 
down stream processing of alternative eutectic 
plating of expensive PC substrate with difficult 
and control is already less necessary. Furthermore, 
another advantage can also avoid a 360-degree C 
elevated-temperature homogenization reflow 
process. An adhered solder bump's crowning can 
acquire a good contact interface to the trace on eye 
a flat hatchet and a mounting substrate. 
Therefore, it is very suitable also for mounting the 
semiconductor device which has this specific 
adhered solder bump structure in any of ceramic 
chip support or organic PC substrate. Thus, an 
element can be pasted up on either a ceramic or 
PC substrate, without causing degradation by 
heat to organic PC substrate by performing DCA 
at low temperature. 

[0029] It is clear that the semiconductor device 
which satisfies . completely the demand and 
advantage which were explained previously by 
this invention from the above explanation and 
which has adhered solder bump structure, its 
manufacture, and operation were offered. 
Although this invention was explained and 
illustrated with reference to the concrete example, 
that this invention is limited to the 
these -illustrated example does not have intention. 
This contractor will admit that it can change and 
convert, without deviating from the pneuma of 
this invention. For example, this invention is not 
necessarily limited to direct chip adhesion only to 
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ceramic chip support or organic PC substrate. It is 
suitable for other mounting substrates for 
nakedness dies (bare die). In addition, this 
invention is not necessarily limited to joining a 
semiconductor chip to suitable support, and 
resistance, a capacitor, an inductor, a connector, 
etc. can also be used for it in order to paste up 
other circuit elements on either an elevated 
temperature or a low -temperature mounting 
substrate. Moreover, the alternative which forms 
the homogenized elevated-temperature (2% - 10% 
of tin) bump is also possible for this invention, 
however, this process is removed for many uses - 
as - ** it is advantageous This flexibility means 
that an equivalent bump can be created to all for 
the object for low-temperature direct chip 
adhesion, or elevated-temperature ceramic 
junction using the same tool for adhesion. 
Furthermore, although it said that a reflow 
temperature requirement (183 degrees C or 250 
degrees C) is suitable in order to carry out this 
invention, in case DCA is performed, about the 
element which has an adhered solder bump 
(as-deposited solder bumped device) by this 
invention, you may perform a direct reflow at an 
elevated temperature more depending on the heat 
capacity of a mounting substrate. Therefore, it 
means that this, invention includes these 
reconstruction and change applicable to a claim, 
[all] 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll The expanded sectional view of the 

flip chip solder bump on a semiconductor device 

well-known with this technology. 

[Drawing 2] The expanded sectional view of the 

solder bump who has the essential latency which 

forms the extended eutectic field by the 1st 

example of this invention. 

[Drawing 31 The cross section which was attached 
on the substrate and in which showing the 
semiconductor device which has a solder bump by 
this invention. 

[Drawing 41 The cross section of the 
semiconductor device which has a solder bump by 
this invention temporarily mounted in the 
checking substrate for the purpose of inspection. 
[Drawing 5l The expanded sectional view of 
another solder bump who has the essential latency 
which forms the extended eutectic field by the 2nd 
example of this invention. 

[Drawing 61 The expanded sectional view of still 
more nearly another solder bump who has the 
essential latency which forms the extended 
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eutectic field by the 3rd example of this invention. 

[Description of Notations] 

32 Semiconductor Device 

22 Junction Pad 

34 Solder Bump 

16* The 1st metal layer 

36 2nd Metal Layer 

40 1st Tin Layer 

42 **** 

44 2nd Tin Layer 
54 2nd **** 

48 Electric Conduction Trace 

50 Eutectic Solution Layer Line Solder 
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[0 0 12] c*ibfcJ:t/*<otto«F**5j:tf*J*tt, 
$n<tPo lailiKI'LtJIRTj-iiDlcattiTttiSfel", # 

[0 0 13] 

[0014] H 2 tt, ^aHftlg* 3 2 <D-&£*t-rfc*; 

[0 0 15] B2i^i-c©tBi3tlS«lc:*3V^T, 
ft*?-!** &M&2 2±tcK£ftfc^p-^-#I~&P 
LM , 3 6, 3 8) «r*"f*. 

^o-Ail 6' . £SiJi3 6 i*>IHW»V^n- 
A-IB:7*-:*JB (phase layer) (B8*lM*) '* s fc5. 

PLM^^fiuBMii. sanfctt43fc*p«>tt*ja*e>o«ii 

LMit»dlLfc*, *fflSft«Ht**"f 
30 ^g(evapolator) "CWt A^O:/ 3 4 

P LMtf>tt&±l^ IPfelBttL-r, fRl 
^l4 0*#^-f6 a C^fEl^4 0|i+»{^< L 
T , W»31fc*3V &ftt£&MmS& (intermetal 1 
ic bond)*»«i-5CtW:mi!-ek5. *H&**/*<0 
***** KT©»WA»e>*aic:Mfit*:*5, #S§W£ 
*ffllr«+SlCfl, IliSi4 0^f^2 0 0 0/£^ 
L1 20 0ty^hn-^ (0. 2 4^U1. .2 5^ 
nv) a«©«H"C*a-*-S, JB 1 «Ji 4 0 

[0 0 16] fcfc. »Jf4 2 1 4 0 0±|21ft# 
i"*. #&^4 2©flfStt. 100^^1150^0 
^ISTfcSo SBl«»4 0t(O#tt;-cW:H:tt«i«v^ 
<0jM4 2tt, DCAffiW:^fcV<V7 R ^D^^^^(bul 
k component) ^r^-r^o ftlC, jR 2 Afl 4 4 «r<BJ| 4 
2±lw##1-5.'*2««4 4 0ff*f4. IStf2. 5ft 

v^li 8 * 9*><DmBx-*>z. zz[Z7jkLtzm2ms 
so ^„ c a$2ftfi44 co^^ssHii, afa-r5«ffl*» 
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worn mmm%<Dm&<Dfzit>\z x ±&aisn*>& 

«4 2-«4 4aa*«:»diLoo, mi«wB4 o^ta 
m 4 2 1 0B£iMttw«jft 3*4* * ± 5 fc-r 6 w t & 

&m-?bZo w Wff ffi (interface) KHfeftMftSJg/ft * ft 
tf'*>:/iWMSftSiKH£*5. ftlxl 0-6mb a 

5>ftTl*5. 

[ 0 0 1 7 J J^±0«t 5 (w, #3895tf>£ 1 jt*flfc*3^ 

A16' , $36, &£Tf&3 8^6$£PLMJ:, S 
4 0, »42, *3-J:t/«4.4©ffJflfl3Ji^&rt5ttA/3fer 

/<v7fcT*lrii;£ftTV*6. *»Wo#*sr*W:^*!/< 

>7 (as-deposited solder bump) 3 4 P LMl^lSSc 
itt*4oTV^a o , -C«)»l«|Ji4 0(Dfc8e>»C. Hi&fif 

■esttJOSSft-o^a 3 5 st-eww^^y^ 

[0 0 18] ti/utZ'OmmtKttmf*****. 1 8 

3 < c#^L2 5 o^^ossia^y^p-ias&ffli^ 

fcfc, V 7 n-£t? piffle /<y^{rH/-^i 

"7 d — MS"Ci£3I^S^ft!c(exteuded eutectic region) 

K^*>ft#4&«B«^ *JJ;*mA,fcV<v 

sy^*a>fcfcoy 7n-ftaifl>B* $18140(1 
6 3%<o«fc 3 7%<o$k&Gir&&&nA,1£<D#&v 
$>£ 1 8 aTCfcOK^fflS-C, »SS+6<BJi4 2^&(0 
JBJSfffcEJSU PLM(cB»«LT*iMi«**«(iDol 
ten tin-rich liquidus) fcl&flfth* CKBSKtUl*}^ 
T, &J§3 8rt©ftJR : ?-W:**< P LMA»6>ttK^6 Q 

l£IR&JHw**iSfftt, 2 0 0*Cfc^L2 5 OtOiR^ 
tfiffiMfc^T, 0. 0 1 /im/ifMt^Ll. 0 /i m/» 

co$5HT-fc5 0 SBi«Ji4 o^e>fioajR^-(i*^< pl 
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M<0j?l*<Hl3 6fc#«U ft-flfB&JKIMra&R 

4tP LMfc^B^fittSMHIW-tvital bonding eleme 
nOfcft*. »jft£ftfc't'm&Ktt« ASWlwCu6Sn 
548J:t;/*fcttCu3Sn-0*>!K B*0)it#tt:|Jtf l 
Mlt^ Lfctfo-C, * 1 »■*:+$«< LT* + 
£4Jto+B«fc«i*fc»*U ¥*#3i*tfM;t 

^T*U»E^LTfl-fl*BftMtf»dt 

£ft, i§S«J/£ail^li^^>'7 p rtlw^gi--5-i:lc 

**rt+6fc*lw«^feft<5fc«>* c<0J:3 4&#H\ 

[0 0 19] reo*BA«JBfi8*«fetta*tt«<o*»i: 
20 f»4?>, *ftJ:D>b«ftfcfc<DT?fc<5,, *|&9ifrj|Jfe 

**>B«T;bfts. jet-. «*«*?tt«-«*B£* 

o*rtaaw:, *BAJ^«/*a^H©Jrai-*5V*Tjfic: 

JB^jBdiiwifcSiajiK^iip LMi^BftLxir^we. 

[0 0 2 0] $li£l4 0 oTDCAioBlw 

^^^3 40W«(Cfc-5JB2«*4 4^ U»«+S 
»J14 2a»6(0«K : f-iEJSLT; ^>7 f 3 4<OIH«BIC 
7^— >W (extended eutectic liquidus poo 

^<^3 4(Oii£<Blw»l«Jl4 0 3ftS 
hZZk\Z.£*), S2^l4 4^f)f^JSg4 2^L 
fc^O&^^gib-^Sfc^, C0!)JBa*ft (localized .e 
40 utoctic)<0»jaic«i5ttffl-i-5wi:dS-e#-5, Lfc«s 0 

i^^OlIaiW:^^ffi^ : e (solder liquidus) f5 
2M4 4«JJS«r«*.SCtliJ:orM»1-Sii:# 

W«PCSffi±tr h ^-^w«>o*«:fT5!Ka!tt«:4< 

i-wt^-ess, i 8 3°cit^L2 s.ox:<D^m<ov -? 

n «t o X ttA/fc*ffi« SrJBfitf 5 - fc I- J: o T , 
50 #«PCStR*!»ttl^t:$-a:/j:v^ift«-c, ^v^^iE 
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*H^-^lc»*"rsrfc36s-c*5J:5fc46, &Affi 

ffitti 8 sr-cjBfiKsna^ 1 8 arj^Ki^aa-e 

[0 0 2 1] S&2 8t80)J?£l2, ft*ftU:»e>ix*#A 
*«Ji«)*S ftife^U Ztltmm&&l (mounting subs 
trate)© h i^-^±IC«n"C-tixS:»6i-w fc t4-6, 

IK*-"**-?**. ztDZo&nmLtcTkiKm&zms 

* 4 8 *Sfi£*r*XSStt4 6 fcttfcSjfc-CV**. 
**i/-^^W«B^Wl?**, FR-4<0J:54* 

(6 3%a, 3 7%«&) <o»jft*jBAfc«pic:jedssn 

5, CO»*ttAy«W:hu-^3 8«r»bU BflsLT 
Stlfc* * ©/< V:/(as-reflowed bump) (DlggBKfirB-f 

2 4 irH^S«4 6 &anaA»&Jlfitttt* 

[0 0 2 2] U&»Lfc!&s&, ^frttyf • ^^-/P 
<OJ:5 4ttO«afc, Qtto0>R$tt£#4 (known good di 

J3i:tf/*fctt*#Ail(burn-iii)^a*n5»#, * 

»*-T"«:aa£SS±<oiftaffl h u-* 5 2 tdfe»$ic:& 

+• HWEffl h l/-^ 5 2±(D?fniiffli|!c(wettable are 
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y*l »&tt(tack joint) &SS«(subst 
rate or board) fi N !»ft*5 J:t/(Matt«:*«)T"eO^ 

omttwaB* wmi- %>it#> \zm\ \m$r s n s i> © t» 
sphu ^too fi»4^>r icy ^ 

[0 0 2 3] y^n^OHIwitSBtHia^tJgfil+SW 
W«P Cg« (board substrate) ±lw*WJfc#A*£y< 

Rtt*A*o#«ia*5J:tf*ftfc*|s5"3^ ht>, 
[0 0 2 4] @5tt, 4c«n<D«2mt«IICj3ltfi. 

30 L^llll»kfli:jim^«-e*>6^ JB2M44 
±lw»2«a5 4as#iPSixr^6. ffi2ftj|5 4fi* 

^Wrt-ejiffliraaiLttv^at $& 213/1 4 4 k# 

S2«SI5 4I^ £2iU4 4J:9t>#4>*V\ £ 
©W2jtl6«tt, ffl^/^v^$g^4 2^ai-5^-cn 
< , Z<Dftt> D li» 2 5 4 Sr^ LXH^Ste±(D 

4 0-JS4 2-84 4 -SB 5 404J|A>&4&HJ8# 
40 f± % y^o-jag^i 8 3 , CK±(D«P, DCAfel^ 

t y7n-*ixfc**o/<^«>m«t ^Affis«i 

[0 0 2 5] H^U4v^©3tJfi#J-eH, MlrJ6^$r^ 
l«Jl4 0tPLMt©IH(w^fiS-fr-C, i&-ffl-*S- 

50 U 1 8 3rW±OfiaX% /O^P LMICJ; OiR#. 



n 

tt* JBl«J!4 0)6*e>a)««^tt, ftiD»Ji«r*L-CP 

[ 0 0 2 6 ] H 6 tt, *38W©3Eic»J©jUI«lc*5»t5 
****^6 0<o-tt*»-rifctel(rBia-e*)5. c^H 
Ifcflli, H2K:*Ufcl|ll*lfc«li:*K«llwR|«-cfc 

L^DijflSfe, crostltffj-ewt, PLM^f^yi 
ifcn^y-^^7y|6 2-et&S£*ix^6 0 

^->3yi3 0' W!fltt*RttXPLMi:a)»* 
£SKtf£ 0 *2 4J|ji'3 6*±, *-Cl> = y4r/VT?t«tV^ 
*3ftM3 8tt, ff2&M*Mfefl:a>e>E&Jhi-& 

ttSk^JB (thin film fast metal dif f users) Xfc5 0 H 
Blwtt, f-^vSfctt^^-^V^xVHe 2i» 
2^JRJH3 6 £:<7>miwr±^ »v^^>-«B4fctt:f-^^ 

mmttxm&ztix^^o *#«i;:b*l4i^ six 

[0 0 2 7] ffiKOXfifcfc^X. 

n— Xfitf)iB£ttBttl 8 31C4^L2 2 5TC<Offl-0*> 
#Xt£ 0 

[0 0 2 8] *WlNB*c:^4tL*cii*"eoKW*JJ:t5 
±lw»jpJ4*ftfif^< y K«rRlt6&Bttt>fc< 45. 
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tBt«ttPca«oa«tt*fl^ y^r^teixadsttt 

«)J:5lwDCA«ri£ia-eff5wilcJ:9; *«PCS« 

fcttPcatE«ov^-rjxlc:fcft»-*-5ci:ds-c#5. 
[0 0 2 9] ELLa>RWa»&, #»Wi;:j;oX, jfelcR- 

V\ **Vf (bare die)fflC0ffiO^SfitCt,ig UX^ 
So iJPxX, ^IWW^fcBflfcflfWctt 

x£* 0 (2%-io 

%©B) ^^^Sr^Bfifci-saRJfttBriBX 1 **, L^L 
tafcb. #< ©fflaWwOiltBiitS J: 5«s*?l 
Xfc5 0 £0>i&ftttMt* B-0#*fflX*S:»v^X, ffi 

Jgf-. DCAS:fT5l»lw*»WSrJtllfi1-6*:«>(J:tt, l 
8 3t4l*L2 5 0X:<D]} 7v-mBOBM&ftMVlb& 
tm<<1t&* X #**tt^fcV<i/^(as-de 

40 posited solder bumped device) £r^T"£~ £>^§ -pldOt^X 

«\ jtS6a«o«R**tcJ:oXtt, ^^SMXBSy 7 

n-4f?oXt>J:^. Lfcasox, 

co®IS (c» 3 f 6 ^ 6 &3g*5 <t t/SE M±X S: fi^i" 5 

[Ell] ^gf t^©^*|^±07 y y / • f y 
[B2] #«n<0ffl3llbftllci:&tZ:iR^AIH«Sr^ 
SO [03] a«±lwftO#*+ibnfc, **MI^J:-5l^fc # 
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[04] «*oitt©fc«>fc*JEfflSiElc-«Ftticj|SS 



[05] 4^RolB2j!lKfllc:J:dlCS*Am«:«A 
[06] ^»nojR3|llKfl|cJ:6tt9AA«««:«JSt 
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tenmii 17^2 o>m&z i 6»iE^ffl«g 

[»frBl Wfcl 3<MJ! 6 B (2 0 0 1. 4. 6) 

[4*H*9-I #$¥7-3 0 2 7 9 7 

[£MB] ¥fifc7*Fl l£ 1 4 0 (1 9 9 5. 1 1. 1 4) 

7-30 2 8 
[tt»#] »BT7- 1 1 9 0 5 6 

H01L 21/321 

21/60 311 

[FI] 

H01L 21/92 602 E 

21/60 311 S 

21/92 603 B 



MHJB1 ¥J*1 2*F3JJ 3-0 B (2 0 0 0. 3. 3 
0) 

[¥ttttjEl] 

[fll*«l] 9&'<y K (22) £#t-£¥*ft** 
(3 2) -CfcoT, SK**fr** (3 2) 11: 

«re»&^yK (22) ±[z&$titcmi&mm (i 

6' ) ; 

Mfami^Hg (16* ) ±fcK§*trt:#2&JiUi (3 
6) ;*5j:tf 

liA/S/O':/ (3 4) MfE»2A,fc^>7> (3 

4) fit : 

91fS»2^JSl (3 6) ±fce<Sftfc»i«i (4 0) 
tfcot, BfllElgi&Ji (4 0) «3j:tmCJIl2ftMB 

(36) t£r>*m&miim&ztiz>£o\cttmm2& 
wemii (40) ±k:e3*u mneitiMJi (4 

0) J:Bfc/*vttJ| (4 2) 

^1516^ (4 2) ±ICE*nfc*2«i (4 4) T'fco 

«neffi2«i (42) ttfsns&ji (42) in* 
tzznimn 2 mm (44) : 

[»**2l ***** (3 2) ^yKil:^ 
fcVO^ (3 4) ftMt5*ttt*)or : 

fc. «rie»^/<y K±KSfn &J!Jf (i6'i 



AttGiBi&jitJi (i6' ) ±\m2&mm (3 6) &r 

acffl«*»c*5v striae 2 &m (36) ±ic* 1 &jf 
(40) wt6^7s//-efcox, tftia^2^jii 
i:limE»liMfco*IBAMds»dl*nfiJ:3l^ MIB 
StlAJI (4 0) £jffieffi2&jM .(3 6') iSEvM^S 
#"TfBT & -5 1 C h (O * =r y 7 ; 

M^mm^mt^-r^ m&mi&m (40) ±\zm 

M (4 2) S:«fiKU &IBJi (4 2) ttffiEff 1 IM 
(40) £D ^J?<^$il5^5^75'7 p ; 

XS***SflsS-fr-fl<:* ttCfiJ! (4 2) ±lcSg2$ 
1 (4 4) *»*U &JS2&1 (4 4) »MEAA 
(4 2) Jz5»<, tt^y^D-^Blc:, SMB/O;/ 

[ffl*^3] ***** (3 2) <D»^/<3/ K (2 2) 
±KlttA/»><i'7 p (3 4) W*t6*ft-(?»ot: 

fc* lOTBtt£/<5> K±fc!|IlfcJUl (16') 
*"r y? ; 

(ffllESS 1 (16' ) ±£$2&M (3 6) &R 

HaaWH-*»V^-CJIME*2 4«JI (3 6) ±lr«lM 

(4 0) ^tS^f^-Cfcot, M£jR2&jM 

* itrtME* i mic £ 9 <m&m#mat$tih <fc 5 

fitTGftl&JI (4 0) <tlftfBSg2&mJI (3 6) a* 

«2«WS:Wt3*1'fc % ffiEHlMJI (4 0) _hlc«B 
1 (4 2) SrJg/SU (4 2) ttffilBlfS 1 

(40) £Vi>m<Bf$.£tiZ>kZ%(DATyy ; 
K£f8*&»fcS*Ttw* ffi££/3 (4 2) _fcl£«2« 
Ji (4 4) WL t 0EJB2liJB (4 4) ttMEftJI 



(2) 
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(4 2) X9»<. tt^y7P-©Hllc:ilWB/<y^o 

mm 8 o°cte^L2 2 5"c«)«Hrt©iaa»«ics6 
m^k (22) ±icE*n, eiftaftMtriiinE* 

Wfl**U:«»+**Sl*MJi (16' ) t, ttCJHl 

(16* ) ±i;:gS£ftfc3&2&j!Ji (3 6) 
ttXfcV^ (3 4) bZG-tZ^mwm* (3 2) £ 

ffltts^fy^-ckot, «ME»A/*^v^ft, Mia 

JR2&M (3 6) ±IOi3*l*:*llMi (4 0) t. 

mtsmxmit (4 0) ±(cs$ni)>etBiiu (40) 

J:Hft>J6i (4 2) t % MIE&Ji (4 2) ±fcBS 
ft£ft2 4M (44) J; 9 #5, MfE*l«li (40) 

&£Tfttmm2&mm oe) ic*0>NBi&*6 s »jas 



SHOTttT?*!). ttE«2flW (4 4) lilfflEttJB (4 

2) <tD»<. nA,/ify 7n-(D^(cMia/<v^ (3 

" WEttA/*:^^ (3 4) *^6IWtt¥»***«\ 
ISgSS (4 6) ±OWH^-^ (4 8) ±fc»«-J- 

ttKtt^e/<y^(3 4) fc«nai*n^-^ .(48) 

MflEWtA/tf^^^feliJ* 1 8 3*C4v*L2 5 O'COfSBB 

rtoi&s-cansu mie^fcv^ysffii;:, mem 2 

•■fcWB«H©-ttJ:5*-5**«Ettf±A/ftr (5 0) 



